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Public Summary:

Wnt signaling is required for the development of the hair follicle, and for inciting the growth (anagen) phase of the hair cycle. Most
strategies to enhance Wnt signaling for hair growth create a state of constitutive Wnt activation, which leads to neoplastic
transformation of the epithelial hair matrix. Using Axin2LacZ/+ and Axin2Cre/+R26RmTmG/+ reporter mice and RNA analyses, we show
that Wnt signaling is elevated during anagen, is reduced at the onset of catagen, and can be reamplified in the skin and surrounding
hair follicles via intradermal injection of recombinant R-spondin2 protein. Using LgrsLacZ/+ reporter mice, we demonstrate that this
amplified Wnt environment leads to activation of leucine-rich repeat-containing G-protein coupled receptor 5-positive stem cells in the
hair follicle. The onset of catagen is repressed by R-spondin2 injection, and the anagen phase persists. As a consequence, hair shafts
grow longer. We conclude that R-spondin2 treatment activates hair follicle stem cells and therefore may have therapeutic potential to
promote hair growth. Abbreviations:

Scientific Abstract:

Wnt signaling is required for the development of the hair follicle, and for inciting the growth (anagen) phase of the hair cycle. Most
strategies to enhance Wnt signaling for hair growth create a state of constitutive Wnt activation, which leads to neoplastic
transformation of the epithelial hair matrix. Using Axin2(LacZ/+) and Axin2(Cre/+)R26RIMTmG/+) reporter mice and RNA analyses, we
show that Wnt signaling is elevated during anagen, is reduced at the onset of catagen, and can be reamplified in the skin and
surrounding hair follicles via intradermal injection of recombinant R-spondin2 protein. Using Lgrs(LacZ/+) reporter mice, we
demonstrate that this amplified Wnt environment leads to activation of leucine-rich repeat-containing G-protein coupled receptor 5-
positive stem cells in the hair follicle. The onset of catagen is repressed by R-spondinz injection, and the anagen phase persists. As a
consequence, hair shafts grow longer. We conclude that R-spondin2 treatment activates hair follicle stem cells and therefore may have
therapeutic potential to promote hair growth.
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